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Introduction
After the underground mining, the original stress equilibrium state of the strata is broken, which will cause the overlying strata to move in the mined-out area. When the mining area reaches a certain extent, the strata movement will spread to the surface and cause the surface subsidence [1] . According to the survey, Shenhua Shendong company formed a total area of 43.33 km 2 subsidence, accounting for 93.3% of the county subsidence area, the formation of mining coal mining area of 0.2 km 2 per million tons of coal. Thus, mining mining subsidence caused by the problem has been serious to shocking point [2] . To this end, our scholars on the mining subsidence carried out a lot of research [3] [4] [5] [6] .
Methods and Principles
The key strata theory, founded by Qian [7] , has revealed the intrinsic connection of overburden failure in coal mining, which not only makes an important contribution to the strata pressure theory, but also has been extensively used in mining subsidence application. Therefore, based on the theory of "key strata theory", the stress and deformation of rock strata in elastic or approximate elastic conditions during mining are regarded as two-end consolidation beam structure.
According to the structural mechanics of beams, the following equation [8] can be written:Below is the maximum bending moment (pull-down) equation for the beam and the maximum tensile stress equation. Equation 1 is the maximum bending moment equation, and equation 2 is the maximum tensile stress equation. of C (or c) is 7: 1,the code of D (or d) is 7: 1. As the depth of coal mining is different, this paper divides 40 models into structural model with mining depth of 250m and structural model with mining depth of 300m. All models are 5m high, and do not consider the inclination.
Construction of Structural Model.
According to different coal mining depth, this paper divides the model structure into the model structure with coal mining depth of 250m and model structure with coal mining depth of 300m.
Structural Model of Mining Depth of 250m. Coal layer overlying strata for the whole section of fine powder layer structure, coal mining depth of 250m. The model will be divided into A,B,C,D four parts according to different ratio of rock to soil in overburden rock, the concrete situation is shown in Table 1 . Structural Model of Mining Depth of 300m. Coal layer overlying strata for the whole section of fine powder layer structure, mining depth of 300m. Structural model The model will be divided into four parts(a,b,c,d) according to the different ratio of rock to soil in overburden rock, the concrete situation is shown in Table 2 . Calculation of Mechanical Parameters of Model. According to the force of the beam, we generally only in the mining process of the rock layer by the maximum tensile stress and the maximum deflection produced.
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The Mechanical Parameters of Structural Model with Mining Depth of 250m. According to Equations 1 and 2, we can see the mechanical parameters of the structural model with the depth of 250m. The results are shown in Table 3 . The Mechanical Parameters of Structural Model with Mining Depth of 300m. According to Equations 1 and 2, we can see the mechanical parameters of the structural model with the depth of 250m. The results are shown in Table 4 . Influence of Sandstone Layer Number on Model Mechanics.From Fig. 2 and Fig. 3 , it is obvious that the maximum tensile stress and the maximum deflection produced increase with the increase of the number of sandstone layers.
From the mechanical formula can be seen, the size of the tensile stress and rock thickness was inversely proportional relationship. The thinner the rock strata, the greater the tensile stress will be. In the case of constant coal thickness, the increase in the number of strata must result in a reduction in the thickness of each formation. Therefore, with the increase of sandstone strata, the maximum tensile stress of the whole structure will be increased, and the influence of the whole rock mass will also increase gradually. At the same time, with the increase of the sandstone layer, the maximum deflection of the whole structure will increase. It can be obtained that the tensile stress and deflection of the rock mass will increase with the increase of the strata number of rock strata under the same condition, and the whole stability of the rock mass will be weakened and more likely to occur Subsidence. Fig. 2 and Fig. 3 , it can be found that the maximum tensile stress and maximum deflection produced by the corresponding rock strata structure are smaller when the ratio of sand and rock is constant.
Influence of Geotechnical Comparison on Model Mechanics.From
The tensile stress is inversely proportional to the thickness of rock strata. The thinner the strata are, the larger the tensile stress is. The increase of rock-soil ratio will increase the thickness of rock strata under the condition of constant depth and the number of strata. According to Eq. (1), it can be found that the maximum tensile stress of the whole rock mass increases with the increase of rock-soil ratio under the condition of bed thickness, sand layer number and rock mass structure invariable. The impact of the entire rock will be gradually increased. The moment of inertia is directly proportional to the thickness of the rock, so the moment of inertia is inversely proportional to the maximum deflection. According to equation (2), the greater the thickness of the layer, the smaller the deflection of the rock is, because the thickness of strata and the strata of strata are not Change, the greater the ratio of rock and soil to prove that the thicker rock, and therefore the deflection of the rock will be smaller. Multivariate Regression Analysis of Results. Because the thickness of coal mining in Fig. 2 and Fig. 3 has little effect on the mechanical structure of the model, a multivariate regression analysis will be used to analyze the various factors of the mechanical properties of the model. In order to facilitate the calculation here, the coal depth is set to x1, the number of sandstone layers is set to x2 and the ratio of rock and soil is set to x3. The fitting of each factor to the maximum tensile stress and the resulting maximum deflection of the overburden structure is shown in Table 5 . As can be seen from Table 5 , the three factors of the P values are less than 0.05, indicating that the three independent variables with the maximum deflection and maximum tensile stress; the maximum deflection and maximum tensile stress in the table correlation coefficient greater than 0.9, indicating different Factor is closely related to the mechanical properties of overlying strata; Significance F is close to 0, the regression equation is very significant. It can be concluded that the maximum influencing factors of rock mechanical properties are the sandstone strata, the second is the ratio of rock to rock and soil, the least influencing factor is the coal mining depth, the depth of coal mining, the ratio of rock and soil and the maximum tensile stress And the resulting maximum deflection is inversely proportional.
Conclusions
Through the analysis of the results, we can get the following conclusions:
(1)In the whole section of fine-grained interbedded structure, the sandstone layer number,mining depth and ratio of rock to soil for coal-bearing strata will influence the stability of overburden;
(2)The increase in the number of sand layers will make the maximum tensile stress and the maximum deflection of overburden were increased, but the increase on ratio of rock to soil and coal-mining depth will make the maximum tensile stress and maximum deflection of the coal-bearing strata become smaller.
(3)In the interbedded structure, the sandstone layer number of coal strata is the greatest influence on the stability in the overlying strata, and the coal mining depth is the least effect on the stability of the overlying strata.
